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(71 ) TATapcw* roc wpcnieHHHflL BayiiH^ 

BccnoaoBaremcKHl « npoemaii^irecTHTyT 

H0*toto1 npoMWnneimocTH ; ; ^ 

(53) 622.248.4 (088.8) 

(56) 1. nareBT QUA M 3179168, 
m. 166-14, onytoK. 1965. . 

2. ABTopcKoe CMAereufcCTBo CCCP 
fk 562636. «n- E 21 B 33/12^1974 
(npoTOTHn) • . v/Vy--- 

(54) (57) ; MCTPOflCTBO ; fl/IH FEMOHTA 
OBCAJlHOfl KOJIOHHU. woijcwaiamoe no- 
nufl cepaenBHK, ha maoieto kohujb xoroporo 



aaKpennoHa flopmipyiaaafl ruioBxa c pacnm--^ 
paicntHM kobjcom, npo<t>Km>HyK> rpy6y c ; 
BepotHHM ynopoM 5 ycTaHottiOHHHft nm hum; - 
niopb, cocToaioHft H3 Bepxaero b woKHoro 
bcokjxob, nonocn* Me*fly kotopnmh cootoeHa 
c nonocrtjo cepfleniraKa, o t n n n a k> - 
m e e c a reM, hto, c aem»x> ynpomeima. 
KOBCipyxuRH ■ noBtnoeinw 9<t4>exniBH0crH 
era paoom ;aa cnet Kcwuonemw noBpe*n*- 
«bs oficaflHDfl * jcojiobbh app^nocneflBBft. 
>cTQHoaneB c B03uo«cBocn.»^ pceioro nepe- * 
MeraeBBB uonb cep«OHHHKa b nonnpy*cHBeH 

C 06efRCr0p0B, npH 3T0M BepXHKft ■ HtDKKBft - 

Komyxn BKops # cBa6bic6Bbt coottotctbgbbo ae- 
noflBiDKBUM BnoflBBXBMMync^aMH^epaayKom- 
mb co creHMMH Ktwyxa b cepnemmKa aaM^ •.; 
snynie EAMepfct* coejuHHeHHti© c nonocrbio 
cepaewBu, a Mewxy ynopaMB paaMemenM j 
caMoyiuu>TBBioD»ocB Marawm, Boropue b ^ 
nepa6oM6M • HOJI03K6BBB- pacnonoiK0BM BHyr- 
pR KoacyxoB. 
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ItooGperemte orH^CHrc*< * Kc-4>i«ra3uao- 
ucnoJXbdOBAHo npu ycrenoBKe Mero/urwsocKKx 



^ i n/iAcrt>ipeft b Mecrax wapyuieHMft repMOTMMHo— 
raaoaux ckbcokhm, o6pa30BaBiuHxcji b peaymr- 



aflcr coGrft ntapaanHHecKyio Kasiepy 7, 

CDO&ilCHH>TO C I10/10C TBK) 6 CepfleSHHKS 1 

nocpe^ctBOM pa nw ant mux kqh a/ioB 9. 
• v^rioflBHXiuj ceKropw 5 b paobneM no/io- 
xemi« onpeae/iflior Kapy*HuR AKBMerp Aop- 
Ha^xoropuft paBeH.BHyrpemieMy AwaMerpy 




^|MaBecnio >crpoflcTBo Ann/peMOHra 06- 
coaho A , KonoHKbi, coflepxaraee, npotmntrnj A 



10 HeHHwfl c ;06eroc cropoH axopb, cocronmwft ?g 
' >M3^AByx;KWKyxoB: aepxHero 12 u HWKHero'^^ 

caMoynnoT^j 
HenoABHxc^j 
o6pa-^ 

yHau6onee^&iM3KHM no " rex hh see ko ft^cyii-^f 5 Ji^syKMH e fc\-*c o o tb ere VayxiiiHM k ojnyx om h f £ 
^.HCK^^ADcnraeMOMy pe3yni»raTyfk T ra xaMepu 18 

•ipermn'io. HsiweTCfl ycTpoftCTBo una peMOH— ^ :<?u}l97 IlocneAmie, a^Vaxace nonocrs 20 
^■g^^Ta^obcaAHOft KonoHHM, BicmoHaxxuee noma ; •„ ;^ { ^- m ghca y^c em oyn no r hh kxiih m hc ji J MajoKeiaMW 1 4 
r cepAe«o«tx, ,hb hhhckcm , xonue xoroporo - ^ *8 nocpeA^? 

jA:^ :;V am l* l ^ Hafl ^ Htt P^ raB r^^^ C l^f ffl ^^""'W' CTBOM paAHBJlfeHWJC KaHBAOB 21-23 





johhm KOHjcoM, . npo4>Km>HyK>, rpy6y c Bepx- \ -> Hkxchhh xoHeu cepaeHHWxa oxaHHtmaercfl 

'''6oinMaicoM424;c,o6paTHMM;KnanaHOM 25..^^^'^ 
|^.^TpolU^Ba:cnycKaercfl;B CKBaxcHHy. HaJ|^^J 
KonoHHe hbcocho- xoMnpeccopmax Tpy6 26. 
Ha cepAe«muxe 1 hba u noA axopeM pacno- 



vHhm ynbpoM h ycrauoBneKHbift ;hba hmm *xopb,;*; 
;:^<;CocroJiniHil H3 aepxHero h mcxHero xoacyxoB, "\ 
j-Sff^^nonocTb MOKAy KoropwMM coo&ueHfl c no— • 
;: ^^|(aocti»» cepAe«nmxa [jQ • 25 
HeaocrarxoM yxaoanHbtx ycrpoflcrB hb- 



km- sixopeM B MecTax 3aA«uieHWiTc: Heft 



< noxceHU npysKMHU 27 .H 28. .■'•'*58f$ 
^^^^ycTpoflcTBo pa6oTaeT oieAyiooiHM o6pa-|£ 

B^co^^^^^ ^^BK^^^o^ycxajbT b cwaa^p 




imamex smopsi. 

llenbM^of»peTeHHfl-ynpouieHMe xoHCTpyx— 
avu h noBtnuemie 3<|4exnfBH0CTH ero pa6o- 
r« ( 3a.cMer Mcwuoseima noBpepKAemm o6cao- 




WOfl 1 KOAOHHfcl flXODCM* 



yKHH'y b 30HyypeMOHra OfiCBAHOft KOnOHHM 
29 Ha HacoCHo-KOMnpeocopHtoc rpy6ax 26, 
b xoTopofl cobAaior flfUwieHHe nyreM 3a- >^fe^ 
Ka<:^ f xuAiu)CTH, xoTopaa, nonaAaa nepe3 ;\iv: ; ^ 
paA?ajcbHfcte xauanu 21 - 23 h 9 . . ^ 5£ ^ 
Ilenb AoCTtiraercH reM,? m to . fl xopv ; yc tb— 35 (cm-I+kf. ;1 ) ; b xaMepw 7, 18 h 19 ^>^il|§ 

KOBiieH C B03MO*HOCT t K> 0<^^ M ^ '^^ 

Vm» Bflons cepAenHHxa noAnpy^neH c V V ^;:;^e^ '^^h 1 S^oxa^aer AaBiieHHe 
"66em bropoH. np« aroM nepxmiA k'hwkhhH ^oAHOBpeMeHHo H^cTeHXH. xowxoB 12 h 
WyxH^xo^5:HaebxeHM cooTBetcriieHHo , , : •13^ynnDtHHTenBK U x ^ia«Ker 14 h 15 h 
b en OABWKMbiM^H : n 0ABH3KHWM yn o pavfM f J o 6pa^^ y? P^T?,^ ah a4>p arMW - 4 * , Kojxyx^ 1 2 h 13, g| 




ayiaoiBMM co^creHxaMM xoxcyxa h cepAOHHH- 
W^aMKHyTHe xaMepw, coeAHHeHMbie' c no- 
• AOCTbio cepaeHffHxa, a ytexny ynopaMH 
pa3MenieHN caMoynnprwDonncecji " Marcxe- 
ru, xoropwe b Hepa6oseM nono^ewHH pacno- 45 
aoaceiot BHyrpw xo»yxoB. 

Ha 4>nr.. 1 K3o6paaxeHO ycrpoflcrBo, 06- 
mBflfBHA; Ha <Jmr. 2 - To'oxe f b HaMajitr- 
iBDtJfl^vioMeHr ; AopHDBaHHH j Ha «J)Hr. 3 ce- 



fnpeoAOJieBaji enny conpoTHBneHHsi npyxwH ?; 
27 ; h 28;-'ABHraiorc5i . b npoTHBonono)KHwe 
CTopoKii ao nonHoro okbtha nocjieonnx 
ocBo6o«AaK)T ynnoTHHTenbHwe Mawxena 
14 h 15, xoropwe pacnpaMJwflCb, ynnpaior- 
C9 b oocaAHyio xonoHHy 29, o6pa3yn c ee 
creKKoft rHapaBAHsecxyio xawepy 30. Hoa . 
AaBneHHeM^jxHAXOCTH ynpyraa AHa4>parMa 4 
Ae^opMupyeicsi h ,« nepeMemaeT noA»H)KHue 
cexropb! 5^ ao ynbpa ■ orp bhhhh bakhikx bwcty: 




«ewM^-^aj<J>Hr. l;^He d>Hi%;4 - ce^e- * ^ 

ycTVflc«o > cocTOHT^3^nonoro cepAe«n«^«;^ nt>no ^^| 



Ka 1 A (CM.4>HT.' 1), HQ XOTOpOM MeCTKO 3BK- 

pe^'eu;C noABWXHUM pacuiHps kxqhm .^koh y— 
coM72fAopi^pyKinHH AopH/ : b; xopnycej'3 
xorrporo 3axnjoseHbi ynpyraa AKa4>parMa 4, 
npABH^cHue cexropM 5 h noABiuxHM xontr- 
6* npocrpaHCTBo, orpaHHHeHHoe xopny- 
com 3 h ynpyroB AHa^parMoft 4, npeAcraB- 



' ^|^npo4m;S^^ non neflcrBHeM 

. ' ycHHHJj f c 03flaB a eM oro xo^tcyx om 13, ^epe3 
•^ripysKHHy- 28t^Ha\noABH)KKMft ynop ll.;»J 
^nepBOimMaittTOfl^MOM^ nepeMewacrcn^PHH3, 
wae33xa r "Va ; paaimpfliciiiHfl xonyc 2 h tie-' 
4»pMiipyeTCfl (cm. hb 4>Hr. 2). npoucxoAHT 
xax 6u 3axnHHHBaHHe npcx^tn^TioR tpy6w 




10 b oCcaatoft ho.idhh? JO. il.uieo oo cmot 
noBuiut mfl flftaneMMM & KSMepe 30 coaaaer- 
cw ycMiine xuro nporacKHBaifun nopHHpyxxueA 
rwioBKU c xotiycoM 2>no^BceA a/iHHe npo- 
4)Hm>Moft Tpy6u^lO ( npn KoropoM BMecre 5 
m c cepae shh kom^I h a mm h a k> r «n oummm arbcn v 
[jierajiH ^ ^^^^^^^ Omo^Mmn^ . 
He CHMKasi naWeHHP^^rp^ax, c noMombio / 
raneBoft CHcreMtx (He' H3o6paxeHa) hqcoc- 
[Ho-KoKOTpecc6^K^^fpy6aM 26 cozaam.M ? to 
iAonwnmrenbHW*^ arow, nepeMe- 

;Wncx> BBepc!|w^ 

fpaamipflernl^ 10. Bcjien^^. 

*aa ; kohjco^ c|>opKmpyiouiHfl f 

*flopH c HapyjicHi^^flHaMerpoM, Hec6xoflKMUM 15 
rinnn nonHofl i^bpManHH npw}>HabHO<l Tpytfw , 
lO.BHyrpH peMOHrwpyeMofl rpy6u h o6ecne- 
Qemw nnoruoro ; koHrakra Memay hmm. B^ : 



&1# 



71 4 
np^uccce npoxoxaeHim Koxyca m aopxv 
pea rpytf y nocjiejnuifl yaepttKBaerc* or cmo- 
uieHHR ynopoM 11. ! # 

Flo flOCrH^CGHHH pacuiHpiiauHM koh>com 2.^. 
ynopa 11 nocneaKuA h aeranw 28, 13,- 17^% 
h .15 Taioice 6ynyr nepeMewara^a BBepoc 
no Bbocofle ifropMKpyiomero flop Ha Ka BbmpaB^ 
neHHoft rpy6w 10 flaa/iewo c6pacMBa»T;^S^^. 'ssg 
ripn 3tom nofl fleAcTBHOM cvut ynpyroA jief^^V 4 J%? 
(JjopMauHM npy)KHH 27 h 28 itoxyxu 12 
h 13 flBHraiorcH HaBcrpeny apyr apyry n^JMVjfOiy- 
3axniOHaior b ce6e ^ynnorHHTem>Hbio Matctce-^ 
tm 14 h 15. Ilocne aroro ycTpoAcTB^Ki^j 
BnexaioT H3 ckbbjkhhu. . . „ 

npeonaraeMoe ycTpoAcTBo KMeer npbcTyw^^vKi;^ 
KOHcrpyxuHio, a npHMeHCKH© cro no3B0nKr^^^^f|^| 
H36oKan» noBpexaemui ofcajiHoA KbjiOHHbr^ 
HKopeM. 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 



[vertically along right margin] 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1], 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A — A section in Fig. 1; Fig. 4 shows the B — B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 1 1 , above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 18, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 1 1 . 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 



[see Russian original 
for figure] 
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[see Russian original 
for figure] 



[see Russian original for 
figure] 
A— A 

Fig. 3 



[see Russian original for 
figure] 
B— B 
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